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HDMAN SERUM INDUCIBLE KINASE (SNK) 

Has application claims the benefit of U.S. Provisionai Application No. 60/056,112, filed 
August 20, 1998, whose contents are herem incotpoiaied by reference in their entirety, 
of the litivention 

This invention relates to newly identified polypq)tides and polynucleotides 
encoding such polypeptides, to their use in thefiq>y and in identifying compounds which 
may be agonists, antagonists and/or inhibitors which are potentially useful m therapy, and 
to pnxhiction of such polypq)tides and polynucleotides. 

Background of the Inyention 

The drug discovery process is currently und^oing a fundamental revolution as it 
embraces 'functional genomics', that is, high throughput genome- or gene-based biology. 
TTiis approach is rapidly superseding earlier sqjproaches based on 'positional cloning' . A 
phenotype, that is a biological function or genetic disease, would be identified and this 
would then be tracked back to the responsible gene, based on its genetic position. 

Functional genomics relies heavily on the various tools of bioinfonnatics to identify 
gene sequences of potential interest fiom the many molecular bmlogy databases now 
available. There is a continuing need to identify and characterise fiirtiier genes and tiieir 
related polypqrtides/proieins, as targets for drag discovery. 

Protein phosphorylation plays a critical role in promoting ceU cycle progression. 
Most prominent among die regulators of die cell cycle is a femily of cyclins, cydin 
dependent kinases (CDKs), CDK regulatory kinases, and phoq)hatases (See Lees, R, Cuir. 
Opin. CeUBioL 1995, 7:773-780; Piwinica-Wonns, H., J. Lab. Clin. Med. 1996, 128:350- 
354). A new fenrily of cell cycle regulators, tiiepoto-likB kinases, has been identified and 
shown to be essential for progressfon through tiie cett cyde (Lane, H. A., Trends in Cdl 
BfoL 1997, 7:63-68). This suhfemily of serine/tiireomne kmases oontams the foUowing 
related but distina members: (1) Plk (polo-like kinase; human) and its homologs Polo 
(Drosophila), cdc5 (S. cerevisiae), Pbc (Xenopus), and Plo (S. pombe); (2) Prk ^lo-related 
khase; human) and its murine homolog Fnk; and (3) Snk (seium-indudble kinase; murine). 
Known fimctions of tiiese genes inchide regulation of spindle assembly (human plkl. 
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Diosqphila polo» S. pombe plol) and late nudear division (S. cere^4siae cdcS). PIXl 
expression correlates with the mitotic index ^oltrich U., Proc. Natl. Acad. Sci. 1994, 
91:1736-1740) and nmtations of the Drospphila polo or S. cerevisiae cdcS gene cause 
mitotic arrest. In addition, antibodies directed against human PLKl cause impaired mitosis. 

5 Progression from the G2 phase to the M phase of the cell cycle requires the activity of cdc25 
phosphatase. PLXl (Xenopus) phosphorylates and, thereby, activates cdc25-c, an isofoim 
of cdc25 (Dunphy W.G., Science 1996. 273:1377-1380). The murine Snk is an early 
growth response gene which reportedly phosphorylates heterologous (although unidentified) 
substrates (Simmons D.L., Mol. Cell. Biol. 1992, 12:4164-4169). Identification of the 

10 consensus sequaice of the polo-like fiunUy in the amino-terminal putative catalytic domain 
of Snk (published murine sequence and present invention) and the consensus polo box 
sequence in the caifooxy terminus place this protdn in the polo-like family and suggest that 
this enzyme is potentially a critical regulator of cell cycle progression. 

Summary of the Invention 

IS The present invention relates to Serom Inducible Kinase (Snk)^ in particular Semm 

Inducible Kinase (Snk) polypeptides and Serum Inducible Kinase (Snk) polynucleotides, 
recombinant materials and methods for their production. In another aspect, the invration 
relates to m^ods for using such polypq>tides and polynucleotides, including the treatment 
of proliferative diseases such as leukemia, solid tumor cancers and metastases; chronic 

20 inflammatory proliferative diseases such as psoriasis and rheumatoid arthritis; proliferative 
carxliovascular diseases such as restenosis; proliferative ocular disorders such as diabetic 
retinopathy; and b^gn hypeiproliferative diseases such as hemangiomas, hereinafter 
referred to as "the Diseases", amongst others. In a further aspect, the invention relates to 
methods for identifying agonists and antagonists/inhibitors using the materials provided 

25 by the invention, and treating conditions associated with Semm Inducible Kinase (Snk) 
imbalance with the identified compounds. In a stiU further aspect, the invention relates to 
diagnostic assays for detecting diseases associated with inappropriate Semm Inducible 
Kinase (Snk) activity or levels. 
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Description of the Inventioii 

In a first aspect, the present invention relates to Seram Inducible Kinase (Snk) 
polypqjtides. Such pqrtides include isolated polypqjtides comprising an amino acid 
sequence which has at least 70% identity, preferably at least 80% identity, more 
preferably at least 90% identity, yet more preferably at least 95 % identity, most 
preferably at least 97-99% identity, to that of SEQ ID NO:2 over the entire length of 
SEQ ID NO:2. Such polyp€5)tides include those comprismg the amino acid of SEQ ID 
NO:2. 

Rirther pep&des of the present invention include isolated polypeptides in which the 
amino acid sequence has at least 70% identity, preferably at least 80% identity, more 
preferably at least 90% identity, yet more preferably at least 95 % identity, most 
preferably at least 97-99% identity, to the amino acid sequence of SEQ ID NO:2 over the 
entire length of SEQ ID NO;2. Such polypeptides include the polypeptide of SEQ ID 
NO:2. 

Rirther peptides of the present invraition mclude isolated polypeptides encoded by 
a polynucleotide comprising the sequence contained in SEQ ID NO: 1 . 

Polypq)tides of the present invention are believed to be members of the Pdlo-lifce 
Kinase family of polypeptides. They are therrfbre of interest because the Polo-like Kinase 
family has an established, proven history as therapeutic targets. Clearly there is a need 
for identification and characterization of further members of the Polo-like Kmase family. 
These properties are hereinafter referred to as "Serum Inducible Kinase (Snk) activity" or 
"Seram Inducible Kinase (Snk) polypeptide activity" or "biological activity of Serum 
Inducible Kinase (Snk)". Also mcluded amongst these activities are antigenic and 
hnmunogenic activities of said Seram Inducible Kinase (Snk) polypeptides, in particular the 
antigenic and hnmunogenic activities of the polypeptide of SEQ ID NO:2. Preferably, a 
polypeptide of the present invention exhibits at least one biological activity of Seram 
Inducible Kinase (Snk). 

The polypeptides of the present invention may be in the form of the "mature" 
protein or may be a part of a larger protem such as a fusion protein. It is often 
advantageous to include an additional amino acid sequence which contains secretory or 
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leader sequences, pio-sequences, sequences which aid in purification such as multiple 
histidine residues, or an additional sequence for stability duiing recombinant production. 

The present invention also includes include variants of the aforementioned 
polypeptides, that is polypeptides that vary from the referrats by conservative amino acid 
5 substitutions, whereby a residue is substituted by another with like characteristics. Typical 
such substitutions are among Ala, Val, Leu and lie; among Ser and Thr, among the acidic 
residues Asp and Glu; among Asn and Ghi; and among the basic residues Lys and Arg; or 
aromatic residues Phe and Tyr. Particularly preferred are variants in which several, 5-10, 
1-5, 1-3, 1-2 or 1 amino adds are substituted, deleted, or added in any combination. 

10 Polypq)tides of the present invention can be prepared in any suitable manner. Such 

polypeptides include isolated naturally occurring polypeptides, recombinantiy produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a 
combination of these methods. Means for prq>aring such polypeptides are weU understood 
in the art. 

15 In a further aspect, the present invention relates to Semm Inducible Kinase (Srdc) 

polynucleotides. Such polynucleotides include isolated polynucleotides comprising a 
nucleotide sequence encoding a polypeptide which has at least 70% identity, preferably at 
least 80% identity, more preferably at least 90% identity, yet more preferably at least 
95 % identity, to the amino acid sequence of SEQ ID NO:2, over the entire length of SEQ 

20 ID NO:2. In this regard, polypeptides which have at least 97% identity are highly 

preferred, whilst those wifli at least 98-99 % identity are more highly preferred, and those 
with at least 99 % id^tity are most highly preferred. Such polynucleotides include a 
polynucleotide comprising the nucleotide sequence contained in SEQ ID NO: 1 encoding the 
polypeptide of SEQ ID NO:2. 

25 Further polynucleotides of the present invention include isolated polynucleotides 

comprising a nucleotide sequence that has at least 70 % identity, preferably at least 80 % 
identity, more preferably at least 90 % identity, yet more preferably at least 95 % identity, 
to a nucleotide sequence mcoding a polypq>tide of SEQ ID NO: 2, over the entire coding 
region. In this regard, polynucleotides which have at least 97% identity are highly preferred, 
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whilst those with at least 98-99 % idaitity are more highly preferred, and those with at least 
99 % identity are most highly preferred. 

Rirther polynucleotides of the present invention include isolated polynucleotides 
comprising a nucleotide sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, yet more preferably at least 95% identity, 
to SEQ ID NO:l over the entire length of SEQ ID NO:l. In this i^aid, polynucleotides 
which have at least 97 % identity are highly preferred, whilst tiiose with at least 98-99 % 
idoitity are more higWy preferred, and those with at least 99 % identity are most highly 
preferred. Such jwlynudeolides include a polynucleotide comprising the polynucleotide of 
SEQ ID NO: 1 as well as the potynucleotide of SEQ ID NO: 1 . 

The invention also provides polynucleotides which are complementary to all tiie 
above described polynucleotides. 

T^e nucleotide sequence of SEQ ID NO: 1 shows homology wifli Murine Serum 
Iiaduc*leKriase(Sinsmons etal., Mol. C^^ 12(9):4164r4169, 1992), The 
nucleotide sequence of SEQ ED NO: l is a cDNA sequence and comprises a polypeptide 
enoodiug sequence (nucleotide 124 to 2181 encoding a polypeptide of 685 amino acids, tiie 
polypeptide of SEQ ID NO:2. The nucleotide sequence encoding die polypeptide of SEQ 
ID NO:2 may be identical to the polypqjtide encoding sequence contained in SEQ ID 
NO: 1 or it may be a sequence other than the one contained in SEQ ID NO:l, which, as a 
result of die redundancy (degeneracy) of die genetic code, also encodes tiie polypeptide of 
SEQ ID NO:2. Tb& polypeptide of SEQ ID NO:2 is stiiicturally related to other protdns of 
flie Polo-like Kinase £amily, having homology and/or structural snnilarity with Murine 
Serum Liducible Kinase (Simmons et si., Mol. Cell. Biol. 12(9):4164^169, 1992. 

Preferred polypeptides and polynucleotides of the present invention are ejqjected to 
have, inter aUa, similar biological functions/properties to dieir homologous polypeptides and 
polynucleotides. Furtiiermore, preferred polypeptides and polynucleotides of the preset 
invention have at least one Serum Inducible Kinase (Snk) activity. 

Hie present invention also relates to partial or otiier polynucleotide and polypeptide 
sequences which were first identified prior to the determination of die corresponding full 
loigtii sequoices of SEQ ID NO: 1 and SEQ ID NO:2. 
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Accoidingly, in a fuither aspect, the present invention provides for an isolated 
polynucleotide comprising: 

(a) a nucleotide sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, yet more preferably at least 95 % identity, 

5 even more preferably at least 97-99 % identity to SEQ ID NO:3 over the entire length of 
SEQ ID NO:3; 

(b) a nucleotide sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, yet more preferably at least 95% identity, 
even more preferably at least 97-99% identity, to SEQ ID NO:3 over the entire length of 

10 SEQ ID NO:3; or 

(c) the polynucleotide of SEQ ID NO:3. 

The nucleotide sequ^ce of SEQ ID NO: 3 and the peptide sequence encoded 
thereby are derived from EST (Expressed Sequence Tag) sequences. It is recognized by 
those skilled in the art that there will inevitably be some nucleotide sequence reading 

15 errors in EST sequences (see Adams, M.D. et al. Nature 377 (supp) 3, 1995). 

Accordingly, the nucleotide sequence of SEQ ID NO:3 and the peptide sequence encoded 
therefrom are therefore subject to the same inherent limitations in sequence accuracy. 
Furthermore, the peptide sequence encoded by SEQ ID NO:3 comprises a region of 
identity or close homology and/or close stractural similarity (for example a conservative 

20 amino acid difference) with the closest homologous or structurally similar protein. 

Polynucleotides of the present invention may be obtained, using standard cloning and 
screening techniques, from a cDNA library derived from mRNA in cells of human 
H2LAS46, colon carcinoma, using the expressed sequence tag (EST) analysis (Adams, 
M.D., etal. Science (1991) 252:1651-1656; Adams, M.D. etal. Nature, (1992) 
25 i5J:632-634; Adams, M.D., et al , Nature (1995) 377 Supp:3-174). Polynucleotides of 
the invention can also be obtained from natural sources such as genomic DNA libraries or 
can be synthesized using well known and commercially available techniques. 

When polynucleotides of the present invention are used for the recombinant 
production of polypeptides of the present invention, the polynucleotide may include the 
30 coding sequence for the mature polypeptide, by itself; or the coding sequence for the mature 
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polypeptide in reading ftame with other coding sequences, such as those encoding a leader 
or secretory sequence, a pre-, or pn>- or prqno- protdn sequence, or other fusion peptide 
portions. For example, a maiker sequence which fadlitates purification of the fused 
polypeptide can be encoded. In certain preferred embodiments of this aspect of the 
5 invention, the maxlcer sequence is a hexa-histidine peptids, as provided in the pQE vector 
(Qiagen, Inc.) and described in Gentz et al. , Proc Natl Acad Sci USA (1989) 86:821-824, or 
is an HA tag. The polynucleotide may also contain non-coding 5' and 3' sequences, such as 
transcribed, non-translated sequences, sphdng and polyadenylation signals, ribosome 
bindmg sites and sequences that stabilize mRNA. 

10 Ruther onbodiments of die present invaation inchide polynucleotides encoding 

polypq)tide variants which comprise the amino add sequence of SEQ ID N0:2 and in which 
several, for instance fi»m 5 to 10, 1 to 5, lto3, 1 to 2 or 1, amino acid residues are 
substituted, delved or added, in any combination. 

PolynucleotWes wMch are ideitical or sufifidaitly identical to a nucleotide sequence 
15^ contained in SEQ ID NO: 1 , may be used as hybridization probes for cDNA and genomic 
DNA or as primers for a nudeic add amplification (PGR) reaction, to isolate fWl-lengtii 
cDNAs and genomic clones aicoding polypeptides of tiie piesent invention and to isolate 
cDNA and genomic dones of other genes Onduding genes encoding homologs and oithologs 
fiom spedes other tiian human) that have a high sequaice similarity to SEQ ID NO: 1 
20 Typically tiiese nucleotide sequences are 70 % identical, preferably 80 % idaitical, more 

preferably 90 % identical, most preferably 95 % identical to tiiat of tiie referent. The probes 
or primers will generally comprise at least 15 nucleotides, preferably, at least 30 nucleotides 
and may have at least 50 nucleotides. Particularly prefeired probes will have between 30 
and 50 nucleotides. 

25 A polynucleotide encoding a polypeptide of die present invention, including 

homologs and oithologs from spedes otiier tiian human, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions with a labeled probe having die sequence of SEQ ID NO: 1 or a ftagment 
fliereof ; and isolating full-length cDNA and genomic dones containing said polynucleotide 

30 sequence. Such hybridization techniques are wdl known to tiie skilled artisan. Preferred 
stringoit hybridization conditions inchide overnight incubation at 420C in a sohition 
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comprising: 50% formainide, SxSSC (150mM NaCl, ISmM trisodium dtiate), SO mM 
sodium phosphate (pH7.6), Sx Denhardt's solution, 10 % dextran sulfate, and 20 
miciogiam/ml denatured, sheared salmon spenn DNA; followed by washing the filters in 
0. Ix SSC at about 65^C. Thus the present invention also includes polynucleotides 
5 obtainable by screening an appropriate library under stringent hybridization conditions with 
a labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof. 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence 
will be incomplete, in that the region coding for the polypeptide is cut short at tiie 5* end 
of the cDNA. This is a consequence of reverse transcriptase, an enzyme with inherentiy 
10 low 'processivity' (a measure of the ability of the enzyme to remain attached to the 
template during the polymerisation reaction), failing to complete a DNA copy of the 
mRNA template during 1st strand cDNA synthesis. 

There are several methods available and well known to those skilled in the art to 
obtain full-length cDNAs, or extend short cDNAs, for example those based on the 

IS method of Rapid Amplification of cDNA ends (RACE) (see, for example, Frohman et 
al., PNAS USA 85, 8998-9002, 1988). Recent modifications of the technique, 
exemplified by the Marathon™' technology (Clontech Laboratories Inc.) for example, 
have significantly simplified the search for longer cDNAs. In the Marathon™ 
technology, cDNAs liave been prepared from mRNA extracted from a chosen tissue and 

20 an 'adaptor' sequence ligated onto each end. Nucleic acid amplification (PGR) is then 
carried out to amplify the 'missing' 5' end of the cDNA using a combination of gene 
specific and adaptor specific oligonucleotide primers. The PGR reaction is then repeated 
using 'nested' primers, that is, primers designed to anneal within the amplified product 
(typically an adaptor specific primer that anneals further 3' in the adaptor sequence and a 

25 gene specific primer that anneals further 5' in the known gene sequence). The products 
of this reaction can then be analyzed by DNA sequencing and a full-length cDNA 
constracted either by joining the product directly to the existing cDNA to give a complete 
sequence, or carrying out a separate full-length PGR using the new sequence information 
for the design of the 5' primer. 

30 Recombinant polypeptides of the present invention may be prq>aied by processes 

well known in the art from g^^cally CTgineered host cells comprising expression systems. 
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Accordingly, in a further aspect, the present invention relates to expression systems which 
comprise a polynucleotide or polynucleotides of the present invention, to host ceffls which 
are genetically engineered with such expression systems and to the production of 
polypeptides of the invoition by recombinant techniques. CeU-free translation systems can 
also be aiq>Ioyed to produce sudi protons using RNAs derived from the DNA constructs of 
tiie presrait invention. 

For recombinant production, host cells can be genetically engineered to incorporate 
ejq)ression systems or portions thereof for polynucleotides of the present mvention. 
Introductipn of polynucleotides into host ceUs can be effected by mediods described in many 
standard laboratory manuals, such as Davis etaL, Basic Mefliods in Moleculaf Biology 
(1986) and Sambrook et aL, Molecular Cloning: A Laboratory Mimual, 2hd Ed., Cold 
Spring Harbor laboratory Pi^ (1989). Preferred such 

methods include, few instance, caldum phosphate transfection, DEAE-dextran mediated 
transfection, transvection, microinjection, cationic lipid-mediated transfection, 
®^®*^*T?PP?i^°?' t^sduclion, scrape loading, ballistic introduction or infa^on. . 

RqwBsentative examples of appropriate hosts include bacterial cells, isuch as 
streptococci, staphylococci, E cott, Str^tamyces and BaciUus subtiUs CeUs;. fungal cdls, 
such as yeast ceUs and AspergiUus ceUs; insea cdls such as DrosopMla S2 and Spodoptera 
Sf9 cells; animal cells such as CHO, COS, HeLa, C127, 3T3, BHK, HEK 293 and Bowes 
melanoma cells; and plant cells. 

A great variety of expression systons can be used, for instance, chromdsoihal, 
episomal and virus-derived systems, e.g., vectors derived from bacterial plasmids, fiom 
bacteriophage, from tran^sons, from yeast episomes, from insertion elements, from yeast 
chromosomal elements, fiom viruses such as baculoviruses, papova viruses, such as SV40, 
vacdnia viruses, adoioviruses, fowl pox viruses, pseudorabies vinises and retroviruses, and 
vectors derived from combinati^ons tiiereof , such as tiiose derived from plasmid and 
bacteriophage genetic elements, such as cosmids and phagemids. The expression systems 
may contain control regions tiiat regulate as weU as engender expression. Generally, any 
system or vector which is able to maintain, propagate or express a polynucleotide to produce 
a polypqjtide in a host may be used. The ^rqpriate nucleotide sequaice may be inserted 
into an expression system by any of a variety of weU-known and routine techniques, such as. 
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for example, those set fiDitfa in Sambrook et al., MOLECULAR CLONING, A 
LABORATORY MANUAL (sf^ra). Appropriate secretion signals may be incoipoiated into 
the desired polypeptide to allow secretion of the translated protein into the himen of ibo 
mdoplasmic reticulum, the pei^lasmic space or the extraceUid^ These 
5 signals may be CTdog^K)us to the polypq)tide or they may be heterologous signals. 

If a x>olypq)tide of the present invention is to be expressed for use in screening 
assays, it is generally profened that the polypeptide be produced at the surface of the cell. 
In this event, the cells may be harvested prior to use in the screening assay. If the 
polypeptide is secreted into the medium, the medium can be recovered in order to recover 
10 and purify the polypeptide. If produced intracellularly, the cells must first be lysed 
before the polyp^tide is recovered. 

Polypeptides of the present invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or ethanol 
predpitation, add extraction, anion or cation exchange chromatogrs^hy, phosphocellulose 
15 chromatogrq)hy, hydrophobic interaction chromatography, afiBnity chromatography, 
hydsoxy]ap^&to chromatogn^hy and lectin chromatognqphy. Most preferably, high 
performance liquid chromatography is employed for purification. Well known techniques 
for refolding proteins may be employed to regenerate active confomiation when the 
polypeptide is denatured during isolation and or purification. 

20 This invention also relates to the use of polynucleotides of the present invention as 

diagnostic reagents. Detection of a mutated form of the gene characterized by the 
polynucleotide of SEQ ID NO: 1 which is associated with a dysfunction will provide a 
diagnostic tool tiiat can acbi to, or define, a diagnosis of a disease, or suscqitibility to a 
disease, which results from under-e>q>ression, over-expression or altered expression of the 

25 gme. Individuals carrying mutations in the gene may be detected at the DNA level by a 
variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from 
blood, urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used 
direcdy for detection or may be amplified enzymatically by using PGR or other 
30 amplification techniques prior to analysis. RNA or cDNA may also be used in sunilar 
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feshion. Ddetions and insertions can be detected by a change in size of the amplified 
product in comparison to the nonnal genotype. Point mutations can be idaitified by 
Igrbridizing amplified DNA to labeled Seium Inducible Kinase (Snk) nucleotide sequences. 
Perfectty matdied sequences can be distinguished ftom mismatched duplexes by RNase 
digestion or by differences in mdting temperatures. DNA sequence differences may also be 
detected by alterations in electrophoietic mobiUty of DNA fragments in gels, with or without 
denaturing agents, or by direct DNA sequencing (e.g. , Myers et al. , Science (1985) 
230: 1242). Sequence changes at specific locations may also be revealed by nuclease 
protection assays, such as RNase and SI protection or the chemical cleavage method (see 
Cotton etal.,Pwc Natl Acad Sci USA (1985) 85: 4397-4401). In another embodimait, an 
array of oligpnudeotides probes comprising Serum Inducible Kinase (Snk) nucleotide 
sequence or fragments thereof can be constructed to conduct efficient screening of e.g., 
genetic mutations. Array tedmology mediods are known and have general ^Ucability 
and can be used to address a variety of questions in molecular genetics including gene 
expression, genetic linkage, and genetic variability (see for example: M.Chee et al.. 
Science, Vol 274, pp 610-613 (1996)). 

Hie diagnostic assays offer a process for diagnosing or determining a susceptibilily 
to the Diseases through detection of mutatkm in the Serum Inducible Kinase (Snk) gaie by 
the methods described. In addition, such diseases may be diagnosed by methods 
comprising determining from a sample derived ftom a subject an abnormally decreased or 
increased level of polyp^tide or mRNA. Decreased or increased expression can be 
measured at the RNA level using any of the methods well known in the art for the 
quantitation of polynucleotides, such as, for example, nucleic acid amplification, for 
instance PGR, RT-PCR, RNase protection. Northern blotting and other hybridization 
methods. Assay techniques that can be used to determine levels of a protein, such as a 
polypq)tide of the present invention, in a sample derived from a host are well-known to 
those of skill in the art. Such assay methods include radioimmunoassays, competitive- 
binding assays. Western Blot analysis and EUSA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit which 
comprises: 
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(a) a polynucleotide of the present invention, preferably the nucleotide sequence of SEQ 
ID NO: 1, or a fragment thereof ; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ED NO:2 or 
S a fragment thereof; or 

(d) an antibody to a polypeptide of the present invention, preferably to tfie polypeptide of 
SEQIDNO:2. 

It win be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a 
substantial component. Such a kit will be of use in diagnosing a disease or susceptibility 
10 to a disease, particularly proliferative diseases such as l^ikemia, solid tumor cancers and 
metastases; chronic inflammatory proliferative diseases such as psoriasis and rheumatoid 
arthritis; proliferative cardiovascular diseases such as restenosis; proliferative ocular 
disorders such as diabetic letinopathy; and benign hypeiproliferafive diseases such as 
hemangiomas, amongst others. 

15 The nucleotide sequences of the present invention are also valuable for chromosome 

identification. The sequence is specifically targeted to, and can hybridize with, a particular 
location on an individual human chromosome. The msqpping of relevant sequences to 
chromosomes according to the present invention is an important first step in correlating 
those sequences with gene associated disease. Once a sequence has been mapped to a 

20 precise chromosomal location, the physical position of the sequence on the chromosome can 
be correlated with genetic map data. Such data are found in, for example, V. McKusick, 
Mendelian Inheritance in Man (available on-line through Johns Hopkins University Welch 
Medical Library). The relationship between genes and diseases that have been mapped to 
the same chromosomal region are then identified through linkage analysis (coinheritance of 

25 physically adjacent genes). 

The differences in the cDNA or genomic sequence between affected and unaffected 
individuals can also be determined. If a mutation is observed in some or all of the 
affected individuals but not in any normal individuals, then the mutation is likely to be the 
causative agent of the disease. The gene of the present invention mzps to human 
30 chromosome 5dl2. l-ql3.2/D5S491-D5S427. 
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Hie polypqjtides of the invCTdon or thdr fragments or analogs thereof, or cells 
ej5)ressing them, can also be used as immunogens to produce antibodies immunospecific for 
polypeptides of the present invention. The tenn "immMnospecific" means that the antibodies 
have substantially greater aSinity for the polypqrtides of the invention tiban their afBnity for 
5 other rdatedpo^rpeptides in the prior ait 

Antibodies generated against polypqjtides of the present invention may be obtained 
by administering the polypeptides or epitope-beaiing fiagmaits, analogs or cells to an 
animal, pr^erably a non-human animal, using routine protocols. Forpiq)aiation of 
monoclonal antibodies, any technique which provides antibodies produced by continuous ceU 
10 line cultures can be used. Examples include the hybiidoma techinique (Kbhler, G. and 
Milstein, C, Nature (1975) 256:495-497), the trioma technique, the human B-cell 
hybridoma technique (Kozbor et al. , Immunology Today (1983) 4:72) and the EBV- 
hybridoma technique (Cole et al. , MONOCLONAL ANTIBODIES AND CANCER 
THERAPY, pp. 77-96, Alan R. Uss, Inc. , 1985). 

15 Techniques for the production of single chain antibodies, such as those described in 

* U.S. Patent No. 4,946,778, can also be adapted to produce single chain antibodies to 

polypeptides of this invention. Also, transgenic mice, or other organisms, including other 

mammals, may be used to &xpKSS humanized antibodies. 

The above-described antibodies may be employed to isolate or to identify clones 
20 expressing the polypeptide or to purify the polypqjtides by affinity chiomalogr^hy. 

Antibodies against polypeptides of tiie present invention may also be employed to 
treat the Diseases, amongst others. 

In a further aspect, the present invention relates to genetically engineered soluble 
fusion proteins comprising a polypeptide of tiie present invention, or a fragmait thereof, 

25 and various portions of the constant regions of heavy or Ught chains of immunoglobulins 
of various subclasses (IgQ, IgM, IgA, IgE). Preferred as an immunoglobulin is the 
constant part of tiie heavy chain of human IgG, particularly IgGl, where fusion takes 
place at die hinge region. In a particular embodiment, the Fc part can be removed simply 
by incorporation of a cleavage sequence which can be cleaved with blood clotting factor 

30 Xa. Furthermore, this invention relates to processes for die preparation of these fusion 
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proteins by genetic engineering, and to the use tiieieof for drug screening, diagnosis and 
therapy. A further aspect of the invention also relates to polynucleotides encoding such 
fusion proteins. Examples of fusion protein technology can be found in International 
Patent AppUcation Nos. W094/29458 and W094/22914. 

5 Another aspect of the invention relates to a method for inducing an immunological 

response in a mammal wliich comprises inoculating the mammal with a polypeptide of the 
piesent invention, adequate to produce antibody and/or T cell immune response to protect 
said animal from the Diseases hereinbefore motioned, amongst others. Yet another 
aspect of the invention relates to a method of inducing immunological response in a 

10 mammal which comprises, delivering a polypeptide of the present invention ^na a vector 
directing expression of the polynucleotide and coding for the polypeptide in vivo in order 
to induce such an immunological response to produce antibody to protect said animal 
from diseases. 

A further aspect of the invention relates to an immunological/vaccine formulation 

15 (composition) which, when introduced into a mammalian host, induces an immunological 
resfponse in that mammal to a polypeptide of the present invention wherein the 
composition comprises a polyp^tide or polynucleotide of the present invmtion. The 
vaccine formulation may further comprise a suitable carrier. Since a polypeptide may be 
broken down in the stomach, it is preferably administered parenterally (for instance, 

20 subcutaneous, intramuscular, intravenous, or intradermal injection). Formulations 

suitable for parenteral administration include aqueous and non-aqueous sterile injection 
solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which render 
the formulation isotonic with the blood of the recipient; and aqueous and non-aqueous 
sterile suspensions which may include suspending agents or thickening agents. The 

25 formulations may be presented in unit-dose or multi-dose containers, for example, sealed 
ampoules and vials and may be stored in a freeze-dried condition requiring only fbe 
addition of the sterQe liquid carrier inunediately prior to use. The vaccine formulation 
may also include adjuvant systems for enhancing the immunogenicity of the formulation, 
such as oil-in water systems and other systems known in the art. The dosage will depend 

30 on the specific activity of the vaccine and can be readUy determined by routine 
e^erimentation. 
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Polyp^tides of the piesoit invention are responsible for many biological functions, 
includuig many disease stales, in particular the Diseases herembefoie mentioned. It is 
tiieiefore ^siious to devise screening metiiods to identify compounds which stimulate or 
which inhibit die function of flie polypeptide. Accordingly, in a fiirflier aspect, the present 
invoition provides for a m^od of screening onnpounds to identify those which sHnwlatft ©r 
which inhibit die function of the polypq>tide. In general, agonists or antagonists may be 
onployed for tiierq)eatic and prophylactic purposes for such Diseases as hereinbefore 
maitioned. Compounds may be identified from a variety of sources, for example, cells, 
cell-free prq>arations, chemical libraries, and natural product mixtures. Such agonists, 
antagonists or inhibitors so-identified may be natural or modified substrates, ligands, 
recq)tors, en2^es, efc., as die case may be, of flie polypqitide; or may be ^ctural or 
fimctional mimetics thereof (see Coligan et al. , Current Protocols in Immunology 
l(2):Chapter5(1991)). 

Tlie screening method may simply measure the binding of a candidate compound 
to the polypq)tide, or to cells or membranes bearing the polypeptide, or a fusion protein 
thereof by means of a label directly or indirectly associated with the candidate cornpound. 
Alternatively, the screening method may involve competition with a labeled competitor. 
Further, these screening methods may test whether the candidate compound results in a 
signal genraated by activation or inhibition of the polypq)tide, using detection systems 
appropriate to the cells bearing the polypeptide. Inhibitors of activation are generally 
assayed in the presence of a known agonist and the effect on activation by the agonist by 
the presence of tiie candidate compound is obsenred. Constitutively active polypeptides 
may be employed in screening metiiods for inverse agonists or inhibitors, in tiie absence 
of an agonist or inhibitor, by testing whedier the candidate compound results in inhibition 
of activation of tiie polypeptide. Further, tiie screening metiiods may simply comprise tiie 
steps of mixing a candidate compound with a solution containing a polypeptide of the 
present invention, to form a mixtiire, measuring Serum Inducible Kinase (Snk) activity in 
tiie nuxture, and comparing tiie Serum Inducible Kinase (Snk) activity of the mixtiire to a 
standard. Fusion proteins, such as those made from Fc portion and Serum Indudble 
Kinase (Snk) polypq»tide, as hereinbefore described, can also be used for high-tiiroughput 
screening assays to identify antagonists for tiie polypeptide of tiie present invention (see 



990914eA1J.: 



wo 99/09146 PCT/US98/17248 

- 16- 

D. Bennett etaLyJ Mol Recognition, 8:52-58 (1995); and K. Johanson et aL, J Biol 
Chem, 270(16):9459-9471 (1995)). 



The polynucleotides, polypeptides and antibodies to the polypeptide of the present 
5 invention may also be used to configure screening methods for detecting the effect of 

added compounds on the production of mKNA and ix)lypeptide in cells. For example, an 
EOS A assay may be constructed for measuring secreted or cell associated levels of 
polypeptide using monoclonal and polyclonal antibodies by standard methods known in 
the art. This can be used to discover agents which may inhibit or enhance the production 
10 of polypeptide (also called antagonist or agonist, respectively) from suitably manipulated 
cells or tissues. 

The polj^peptide may be used to identify membrane bound or soluble receptors, if 
any, through standard receptor binding techniques known in the art. These include, but 
are not limited to, ligand binding and crosslinking assays in which the polypqitide is 

15 labeled with a radioactive isotope (for instance, ^^^I), chemically modified (for instance, 
biotinylated), or fused to a peptide sequence suitable for detection or purification, and 
incubated with a source of the putative receptor (cells, cell membranes, cell supematants, 
tissue extracts, bodily fluids). Other methods include biophysical techniques such as 
surface plasmon resonance and spectroscopy. These screening methods may also be used 

20 to identify agonists and antagonists of the polypeptide which compete with the binding of 
the polypeptide to its recq>tors, if any. Standard methods for conducting such assays are 
well understood in the art. 

Examples of potential polypq)tide antagonists include antibodies or, in some cases, 
oligonucleotides or proteins which are closely related to the ligands, substrates, recq)tors, 
25 enzymes, etc., as the case may be, of the polypeptide, e.g., a fragment of the ligands, 

substrates, receptors, enzymes, etc.; or small molecules which bind to the polypeptide of the 
present invention but do not elicit a response, so that the activity of the polypeptide is 
prevented. 

Thus, in another aspect, the present invention relates to a screening kit for 
30 identifying agonists, antagonists, ligands, receptors, substrates, enzymes, etc. for 
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polypq)tides of the present invention; or compounds which decrease or enhance the 
production of such polypq)tides, which comprises: 

(a) a polypq)tide of the preset invention; 

(b) a recombinant ceU expressing a polypeptide of the present invention; 

(c) a ceU membrane expressing a polypeptide of the present invention; or 

(d) antibody to a polypq)tide of the present invention; 
which polypq)tide is preferably that of SEQ ID NO:2. 

It will be appreciated that in any such Mt, (a), (b), (c) or (d) may comprise a 
substantial component. 

It will be readily appreciated by the skiUed artisan that a polypeptide of the present 
invention may also be used in a method for the structure-based design of an agonist, 
antagonist or inhibitor of the polypeptide, by: 

(a) detennining in the first instance the three-dimensional structure of the polypeptide; 

(b) dedudng the three-dimensional structure for the likely reactive or binding site(s) of 
an agonist, antagonist or inhibitor; 

(c) synthesizing candidate compounds that are predicted to bind to or react with the 
deduced binding or reactive site; and 

(d) testing whether the candidate compounds are indeed agonists, antagonists or 
inhibitors. 

It will be ftirther appreciated that this wiU normally be an interactive process. 
In a further aspect, the present invention provides methods of treating abnormal conditions 
such as, for instance, proliferative diseases such as leukemia. soUd tumor cancers and 
metastases; chronic inflammatoiy proliferative diseases such as psoriasis and rheumatoid 
arthritis; proliferative cardiovascular diseases such as restenosis; proliferative ocular 
disortiers such as diabetic retinopathy; and benign hypeiproliferative diseases such as 
hemangiomas, related to either an excess of, or an under-expression of, Seium Inducible 
Kinase (Snk) polypeptide activity. 
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If die activi^ of the polypqidde is in excess, several approaches are available. One 
approach comprises administering to a subject in need thereof an inhibitor compound 
(antagonist) as hereinabove described, optionaUy in combination with a pliarmaceutically 
acceptable carrier, in an amount ^Becth^e to inhibit the function of the polypeptide, such as, 

5 for example, by blocking the binding of ligands, substrates, recq)tors, enzymes, etc. , or by 
inhibiting a second signal, and thereby alleviating the abnomial condition. In another 
approach, soluble forms of the ix)lypq>tides still capable of binding the ligand, substrate, 
eozymes, receptors, etc. in competition with endogenous polypeptide may be 
administered. Typical examples of such competitors include fragments of the Serum 

10 Inducible Kinase (Snk) polypeptide. 

In stiQ another approach, e^qpression of the gene encodmg endogenous Serum 
Inducible Kinase (Snk) polypeptide can be inhibited using expression blockmg techniques. 
Known such techniques involve the use of antisense sequences, either internally generated 
or sq)arately administered (see, for example, O'Connor, J Neurochem (1991) 56:560 in 
15 Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Alternatively, oligonucleotides which form triple helices with the 
gene can be supplied (see, for example, Lee et aL, Nucleic Acids Res (1979) 6:3073; 
Cooney et ah. Science (1988) 241:456; Dervan et aL, Science (1991) 251:1360). These 
oligomers can be administered per se or the relevant oligomers can be expressed in vivo. 

20 For treating abnormal conditions related to an under-expression of Serum Inducible 

Kinase (Snk) and its activity, several approaches are also available. One approach 
comprises administering to a subject a therapeutically effective amount of a compound which 
activates a polypeptide of the present invention, i.e., an agonist as described above, in 
comUnation with a phaimaceutically acceptable carrier, to thereby alleviate the abnormal 

25 condition. Alternatively, gene therapy may be employed to effect tiie endogenous 

production of Seram Inducible Kinase (Snk) by the relevant cells in the subject. For 
sample, a polynucleotide of the invention may be engineered for expression in a rq)lication 
defective retroviral vector, as discussed above. The retroviral expression constract may then 
be isolated and introduced into a packaging ceU transduced with a retroviral plasmid vector 

30 containing RNA encoding a polypeptide of the present invention such that the packaging ceU 
now produces infectious viral particles containing the gene of interest. These producer cells 
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may be administered to a subject for engineering cells in ww and e}q>ression of the 
polypqrtide in vivo. For an overview of gene therapy, see Ch^ter 20. Gene Therapy and 
other Molecular Genetic-based 7hert9)euac Approaches, (and iderences dted therein) in 
Human Molecular Gaieties, T Strachan and A P Read, BIOS Scientific Publishers Ltd 
(1996). Another approach is to administer a therapeutic amount of a polypeptide of the 
piesCTt invention in combination with ^ suitable phannaceutical carrier.. 

In a ftirther aspect, the present invention provides for pharmaceutical compositions 
comprising a therapeutically efifective amount of a polypeptide, such as the soluble form of a 
polyp^de of the piB^ invention, ^mst/aiitag^ peptide? or, small molecule 

!° * PjannaceuticaUy acc^|e canier or excqjient Such 

^f^potlj»nited to, saline, bufif^^ 
eflianol, and combinations thereof. The invention further relates to phannaceutical packs 
and kits coniprising one or more containers filled with one or more of the ingredients of the 
aforementioned compositions of the invention, Polypeptides aiid other compounds of the 
present invention may be employed alone or in conjunction with, pflier .comppunds, ^uch as 
therapeutic compounds. 

Thfe comiwsition will be ad^>ted to the route of adnnnistration, ifpr instance by a 
systemic or an oral loule. Preferred fonns of systemic administration include injection, 
ty^cally by intravenous injection. OUier injection routes, such as subcutaneous, 
intramuscular, or intraperitoneal, can be used. Alternative means for systemic 
administration include transmucosal and transdenmal administotion using penetrants such as 
bile salts or fiisidic adds or otiier detergents. In addition, if a polypeptide or otiier 
compounds of die present invention can be formulated in an enteric or an encapsulated 
formulation, oral administration may also be possible. Administration of tiiese compounds 
25 may also be topical and/or localized, in tiie form of salves, pastes, gels, and the like. 

The dosage range required dqpraids on die choice of peptide or odier compounds of 
die present mvention, flie route of administration, die nature of die formulation, die nature of 
die subject's condition, and die judgment of die attending practitioner. Suitable dosages, 
however, are in tiie range of 0. 1-100 ^g/kg of subject. Wide variations in die needed 
30 dosage, however, are to be expected in view of die variety of compounds available and die 
differing efficiencies of various routes of administration. For example, oral administration 
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would be Gxpcdcd to lequire higher dosages than administration by intravenous injection. 
Variations in these dosage levels can be adjusted using standard empirical routines for 
optimization, as is well understood in the ait. 

Polypq)tides used in treatment can also be generated endogenously in the subject, in 
5 treatment modalities often referred to as "gene therapy" as described above. Thus, for 
example, cells from a subject may be engineered with a polynucleotide, such as a DNA or 
RNA, to encode a polypqitide ex Wvo, and for example, by the use of a retroviral plasmid 
vector. The cells are then introduced into the subject. 

Polynucleotide and polypeptide sequences form a valuable information resource with 
10 which to identify further sequences of similar homology. This is most easily facilitated by 
storing the sequence in a computer readable medium and then using the stored data to 
search a sequence database using well known searching tools, such as GCC. Accordingly, 
in a further aspect, the present invention provides for a computer readable medium having 
stored thereon a polynucleotide comprising the sequence of SEQ ID NO:l and/or a 
15 polyp^tide sequence encoded thereby. 

The following definitions are provided to facilitate understanding of certain terms 
used frequently hereinbefore. 

Antibodies" as used herein includes polyclonal and monoclonal antibodies, 
chimeric, single chain, and humanized antibodies, as well as Fab fragments, including the 
20 products of an Fab or other immunoglobulin expression library. 

"Isolated" means altered "by the hand of man" from the natural state. If 2m 
"isolated" composition or substance occurs in nature, it has been changed or removed 
from its original environment, or both. For example, a polynucleotide or a polypeptide 
naturaUy present in a living animal is not "'isolated, " but the same polynucleotide or 
25 polypeptide separated from the coexisting materials of its natural state is "isolated", as 
the term is employed herein. 

"Polynucleotide" generally refers to any polyribonucleotide or 
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or 
DNA. "Polynucleotides" include, without limitation, single- and double-stranded DNA, 
30 DNA that is a mixture of single- and double-stranded regions, single- and double-stranded 
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RNA, and RNA that is mixture of single- and double-stranded regions, hybrid molecules 
comprising DNA and RNA that may be single-stranded or, more typicaUy, double- 
stranded or a mixture of single- and double-stranded regions. In addition, 
"polynucleotide" refers to trq)le-stranded regions comprising RNA or DNA or both RNA 
and DNA. The term "polynucleotide- also includes DNAs or RNAs containing one or 
more modified bases and DNAs or RNAs with backbones modified for stabihty or for 
other reasons. -Modified" bases include, for example, tritylated bases and unusual bases 
such as inosine. A variety of modifications may be made to DNA and RNA; thus, 
"polynucleotide" embraces chemically, enzymatically or metabolicaUy modified fonns of 
polynucleotides as typicaUy found in nature, as weU as the chemical fonns of DNA and 
RNA characteristic of viruses and ceUs. "Polynucleotide" also embraces relatively short 
polynucleotides, often referred to as oligonucleotides. 

"Polypeptide" refers to any pq>tide or protein comprising two or more amino 
adds joined to each other by p^tide bonds or modified peptide bonds, i.e. , p^tide 
isosteres. "Polypeptide" refers to both short chains, commonly referred to as pqrtides, 
oligopeptides or oligomers, and to longer chains, generally referred to as proteins. 
Polypeptides may contain amino acids other than the 20 gene-encoded amino acids. 
"Polypeptides" include amino acid sequences modified either by natural processes, such 
as post-translational processing, or by chemical modification techniques which are well 
20 known in the art. Such modifications are well described in basic texts and in more 

detailed monographs, as weU as in a voluminous research literature. Modifications may 
occur anywhere in a polypqrtide, including the peptide backbone, the amino acid side- 
chains and the amino or carboxyl tennini. It will be appreciated that the same type of 
modification may be present to the same or varying degrees at several sites in a given 
25 polypeptide. Also, a given polypeptide may contain many types of modifications. 

Polypeptides may be branched as a result of ubiquitination, and they may be cyclic, with 
or without branching. CycHc, branched and branched cyclic polypeptides may result 
from post-translation nattiral processes or may be made by syntiietic methods. 
Modifications include acetylation, acylation, ADP-ribosylation, amidation, covalent 
30 attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a 
nucleotide or nucleotide derivative, covalent attachment of a Upid or Upid derivative. 
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covalent attachment of phoq?hotidylinositol, cross-linking, cyclization, disulfide bond 
fonnation, dem^ylation, fonnation of covalent cross-links, fonnation of <qrstine, 
fonnation of pyroglutamate, fonnylation, gamma-caiboxylation, glycosylation, GH 
anchor fonnation, hydroxylation, iodination, methylation, myiistoylation, oxidation, 
5 proteolytic processing, phosphorylation, prenylation, racCTiizadon, selenoylation, 

sulfation, transfer-RNA mediated addition of amino acids to proteins such as arginylation, 
and ubiquitination (see, for instance, PROTEINS - STRUCTURE AND MOLECULAR 
PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Company, New Yoric, 
1993; Wold, F., Post-tianslational Protein Modifications: Perspectives and Prospects, 
10 pgs. 1-12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, 
B. C. Johnson, Ed., Academic Press, New York, 1983; Seifter etal., "Analysis for 
protdn modifications and nonprotein cofactors" , Meth Enzymol (1990) 182:626-646 and 
Rattan et al. , "Protein Synthesis: Post-translational Modifications and Aging", Ann NY 
Acad Sci (1992) 663:48-62). 
15 "Variant" refers to a polynucleotide or polyp^tide that differs from a reference 

polynudeotide or polypq>tide, but retains essential pn^erties. A typical variant of a 
polynucleotide differs in nucleotide sequence from another, referrace polynucleotide. 
Changes in the nucleotide sequence of the variant may or may not alter the amino acid 
sequence of a polypeptide encoded by the refCTMice polynucleotide. Nucleotide changes 
20 may result in amino acid substitutions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference sequence, as discussed below. A typical variant of 
a polypeptide differs in amino acid sequence from another, reference polypeptide. 
Generally, differences are limited so that the sequences of the reference polypeptide and 
the variant are closely similar overall and, in many regions, identical. A variant and 
25 reference polypeptide may differ in amino acid sequence by one or more substitutions, 

additions, deletions in any combination. A substimted or inserted amino add residue may 
or may not be one encoded by the genetic code. A variant of a polynucleotide or 
polypeptide may be a naturally occurring such as an allelic variant,- or it may be a variant 
that is not known to occur naturally. Non-natundly occurring variants of polynucleotides 
30 and polypq>tides may be made by mutagenesis techniques or by direct synthesis. 
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"Ideotity," as known in the ait, is a relationsh^ betweoi two or more polypeptide 
sequences or two or more polynucleotide sequaices, as the case may be, as detennined by 
comparing the sequences. In the art, "identity" also means the degree of sequence 
relatedness between polypq)tide or polynucleotide sequences, as the case may be, as 

5 detennined by the match between strings of such sequences. "Identity" can be readily 
calculated by known methods, including but not limited to those described in 
(Computational Molecular Biology, Lesk, A.M., ed., Oxford University Press, New York, 
1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic 
Press, New York, 1993; Computer Analysis of Sequence Data,^sath Oriffin, A.M., and 

10 Griffin, H.G. , eds. , Humana Press, New Jersey, 1994; Sequence Analysis in Molecular 
Biology, vonHeinje, G., Academic Press, 1987; and Sequence Afiafyks Primeri Gribsbov, 
M. and Devereux, J., eds., M Stockton Press, New York, 1991; iid CarilloVH., and 
Upman, D., SIAM7. AppttedMath., 48: 1073 (1988). Methods to detennine identity are 
designed to give the largest match between the sequences tested. Moreover, methods to 

1^ deteinaine identity are codified in publicly available computer programs. Computer 

^ program methods to determine identity between two sequences include, but are not limited 
to, the GCG program package (Devereux, J. , et al. , Nucleic Acids Research 12(1 ): 387 
(1984)), BLASTP, BLASTN, and FASTA (Atschul, S.F. et al., J. Molec. Biol. 215: 403- 
410 (1990). The BLAST X program is publicly available from NCBI and other sources 
20 {BLAST Manual, Altschul, S. , et al , NCBI NLM NIH Bethesda, MD 20894; Altschul, S. , 
et al , /. Mol. Biol. 215: 403-410 (1990). The weU known Smith Watennan algorithm may 
also be used to determine idaitity. 

Parameters forpolyp^tide sequence comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

25 Comparison matrix: BLOSSUM62 from Hentikoff and Hentikoff, Proc. Natt. Acad. Sci. 
USA. 89:10915-10919 (1992) 

Gap Penalty: 12 

Gap Length Pmalty: 4 
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A program useful with these parameters is publicly available as the "gap" program from 
Genetics Computer Group, Madison WI. The aforementioned parameters are the default 
parameters for peptide comparisons (along with no penalty for end gaps). 

Parameters for polynucleotide comparison include the following: 

5 1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

Comparison matrix: matches = + 10, mismatch = 0 

Gs^ Penalty: 50 

Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison WI. These 
10 are the default parameters for nucleic acid comparisons. 

A preferred meaning for "identity" for polynucleotides and jwlypeptides, as the case 
may be, are provided in (1) and (2) below. 

(1) Polynucleotide embodiments further include an isolated polynucleotide 
comprising a polynucleotide sequence having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 

15 100 % identity to the reference sequence of SEQ ID NO: 1 , wherein said polynucleotide 

sequence may be identical to the reference sequence of SEQ ID NO: 1 or may include up to 
a certain integer number of nucleotide alterations as compared to the reference sequence, 
wherein said alterations are selected from the group consisting of at least one nucleotide 
deletion, substitution, including transition and transversion, or insertion, and wherein said 

20 alterations may occur at the 5* or 3 • terminal positions of the reference nucleotide sequence 
or anywhere between those terminal positions, interspersed either individually among the 
nucleotides in the reference sequence or in one or more contiguous groups within the 
reference sequence, and wherein said number of nucleotide alterations is determined by 
multiplying the total number of nucleotides in SEQ ID NO: 1 by the integer defming the 

25 percent identity divided by 100 and then subtracting that product from said total number of 
nucleotides in SEQ ID NO:l, or: 

Dn ^ ^n - (xn • y)» 
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wherein iin is the number of nucleotide alterations, is the total number of nucleotides in 
SEQ ID NO:l, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 
85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1.00 for 100%, and . is tiie symbol 
5 for tiie multiplication operator, and wherein any non-integer product of Xn and y is rounded 
down to tiie nearest integer prior to subtracting it fitm Xn- Alterations of a polynucleotide 
sequence encoding tiie polypeptide of SEQ ID NO:2 may create nons«ise, missense or 
frameshift mutations in tfiis coding sequence and tiiereby alter tiie polypeptide encoded by 
the polynucleotide following such alterations. 

10 By way of example, a polynucleotide sequence of tiie present invention may be 

identical to tiie reference sequence of SEQ ID NO:2, tiiat is it may be 100% identical, or it 
may include up to a certain integer number of amino acid alterations as compared to tiie 
reference sequence such fliat tiie percent identity is less tiian 100% identity. Such 
alterations are selected from tiie group consisting of at least one nucleic acid deletion, 
13 substitution, including transition and transversion, or insertion, and wherein said aherations 
may occur at tfie 5' or 3' terminal positions of tiie reference polynucleotide sequence or 
anywhere between tiiose tenninal positions, interspersed eitiier individually among tiie 
nucleic acids in tiie reference sequence or in one or more contiguous groups witiiin tiie 
reference sequence. The number of nucleic acid alterations for a given percent identity is 
determined by multiplying the total number of amino acids in SEQ ID NO:2 by tiie integer 
defining flie percent identity divided by 100 and tiien subtiacting tiiat product from said 
total number of amino acids in SEQ ID NO:2, or; 



20 



25 



nn s Xn - (xn • y), 

wherein is tiie number of amino acid alterations, is the total number of amino acids 
in SEQ ID NO:2, y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., • is 
tiie symbol for tiie multiplication operator, and wherein any non-integer product of Xn and y 
is rounded down to tiie nearest integer prior to subtracting it from Xn. 
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(2) Polypeptide embodiments fuither include an isolated polypeptide comprising 
a polypeptide liaving at least a 50,60, 70, 80, 85, 90, 95, 97 or 100% identity to a 
polypeptide reference sequence of SEQ ID NO:2, wherein said polypeptide sequence may 
be identical to the reference sequence of SEQ ID NO: 2 or may include up to a certain 

5 integer number of amino acid alterations as compared to the reference sequence, wherein 
said alterations are selected from the group consisting of at least one amino acid deletion, 
substitution, including conservative and non-conservative substitution, or insertion, and 
wherein said alterations may occur at the amino- or carboxy-terminal positions of the 
reference polypeptide sequence or anywhere between those terminal positions, interspersed 

10 either individually among the amino acids in the reference sequence or in one or more 

contiguous groups within the reference sequence, and wherein said number of amino acid 
alterations is deterauned by mult^lying the total number of amino acids in SEQ ID NO:2 
by the integer defining the percent identity divided by 100 and then subtracting that product 
from said total number of amino acids in SEQ ID NO:2, or: 

15 

na ^ xa - (xa • y), 

wherein na is flie number of amino acid alterations, Xa is the total number of amino acids in 
SEQ ID NO:2, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 
20 85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1.00 for 100%, and • is the symbol 
for the multiplication operator, and wherein any non-integer product of Xa and y is rounded 
down to the nearest integer prior to subtracting it from Xa- 

By way of example, a polypq)tide sequence of the present invention may be 
identical to the reference sequence of SEQ ID NO:2, that is it may be 100% identical, or it 

25 may include up to a certain integer number of amino acid alterations as compared to the 
reference sequence such that the percent identity is less than 100% identity. Such 
alterations are selected from the group consisting of at least one amino acid deletion, 
substitution, including conservative and non-conservative substitution, or insertion, and 
wherein said alterations may occur at the amino- or carboxy-terminal positions of the 

30 reference polypeptide sequence or anywhere between those terminal positions, interspersed 
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either individually among the amino acids in the reference sequence or in one or more 
contiguous groups within the reference sequence. The number of amino add alterations for 
a given % identity is determined by multiplying the total number of amino acids in SEQ ID 
NO:2 by the integer defining the percent identity divided by 100 and then subtracting that 
product from said total number of amino acids in SEQ ID NO:2, or: 

na ^ Xa - (xj • y). 



wherein na is the number of amino acid alterations, Xa is the total number of amino acids in 
10 SEQ ID Np:2, y is. for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., and • is 
the symbol for the muKipKcation operator, and wherein any non-integer product of Xa and y 
is rounded down to the nearest integer prior to subtracting it from Xa- 

"Fusion protein" refers to a protein encoded by two, often unrelated, fiised genes 
or fragments thereof. In one example, EP-A-0 464 discloses fusion proteins comprising 

15 various portions of constant region of immunoglobulin molecules together with another 
human protein or part thereof. In many cases, employing an immunoglobulin Fc region 
as a part of a fusion protein is advantageous for use in therapy and diagnosis resulting in, 
for example, improved pharmacokinetic properties [see, e.g., EP-A 0232 262]. On the 
other hand, for some uses it would be desirable to be able to delete the Fc part after the 

20 fusion protein has been expressed, detected and purified. 

All pubUcations, including but not limited to patents and patent jqjplications, cited 
in this specification are herein incorporated by reference as if each individual pubKcation 
were specifically and individually indicated to be incorporated by refer«ice herein as 
though fully set forth. 
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SEQUENCE INFORMATION 
SEQ ID NO:l 

GGCACGAGGTTGGGTGCTATTOSGCACCMAGGCaUWSTC 
GCCTAGGGGGTGGCAGCXKKKrAGTGCGGGGCGGCaA^ 
5 CAGCCGCCJVGCACC^^AAATGTGCGAGCAGGCGCrGGGC^^ 
CCGCJVCKrCCCCCGAGGAATCGa^CCACCrca^TCCC^ 
CCACOlTrcGCACTCGGGGCCGGAGATCTCGCGG^ 
GCAAAGTGCTGGGMUlGGGTGGCrrTGCA^ 
GCAAAAATTATTCCTCACAGCAGAGTM 
10 o^GJATlKn!TC:M'CATi^CATGT^ 

TGGAATJ^GaGTiU3AAGGCJUa*GGCTC^^ 

GGGAACTTTTTTATTJWmSAAGCCATGGAAC^^ 

GGAACACAGAAGGAGAACGATATGTGGTACCCCAAATTATCTCTCTCCTGAAGTCCT 
15 GCTOTX3AATa«3ACMTTGGGCCC^ 

AGAAATCTCAAAGAAACTTATAGGTGOITAAGG^ 
CAAGCACTTAATTGCTAGTATGTTGTCCAAAAACCC^^ 

Ac i ' rriTirn? GCAGGGCTTavCT 

TCJAGCCCAGCTAAGAA rrrCiUU'A AGAAAGCAGC^^ 

20 TATIGACACACATAATAGAGTGTCrAAAGJ^^ 

CAATAACTCAGCAACCCAGCAAACAa^GACAGATGAGGAGCT^ 
GGAACACCCGCAGTAGAAAACA7VGa^G»GATrGGGGATGCT^^ 
CTGTAGCAGCAGCAGTGAATGCCrrGAAGACAGTACa^^ 
GGGGATGTCTGGAAAACATGCCGGAAGCTGATTGCATTCCCa^AAGA^ 

25 ACCAAATGGGTTCATTACTCTAACAAATATGGC^^ 
GAACAATGGTGCTGACATGAGCCTCCTTCa^^ 
CAGTTTTCCCAGCAACAGATGCrCCIXy^GC^ 
ATGGAGGAGAACCrCATGGATGGTGGAGATCroCCTAGTGrrACT 
TCAGTGGCTAAAATCraATAAGGCCCTAATGATGCTC^^ 

30 ATOVTACS^AAAATCM'CATCICT 

ACAACTTTCAGGCTGACAACTCTGCIX^ 
GAACATGCTCTTACAAAGATGTAACTGAAAGACTTTTC 
GATCTAO^GGGAACCCAAAAGAATGATCTAGAGTATGTTGAA^ 
CCCCTGTOGCCTGCTGGACTGGGTGGAACa^GAACAGGCrAAGG 

35 AGTGAACOWSAATGawmTTCCn^^ 

TTGATTCTTAAATTCTCrCTGTTGAGAGCMTrCAGCCA 

GGAGGGAGAAGGGAGGAAGCTCCCMGTTGTTTAAAGGCTGTAATT^ 

ACTATGGCCATATATAATTTTTT^ 

TAAACTTTTTATnATTACa^ 
40 CGTTGGCAATAAAGAGTATGAAAACGOIRAAAAAAAAAAAAAAAA 



SEQIDNO:2 

MEI^TITYQPAASTKMCEQAI/5KGCGADSKKKRPPQPPEESQPPQSQAQVP 
45 DPTTGKRYCRGKVIiGKGGFAKCYEOTl>LTNNKVYAAKII 

FEDKENIYILLEYCSRRSMAHIIJCAiaCVLTEPKWYYIiRQIVSGLK^^ 

DFGIAAMjEPLEHRRRTICGTPNYLSPEVIJJKQGHGCESDIWALGC^^ 

YTMPSSIiLAPAKHIilASMLSKNPEDRPSIJJDIIRHD 

LFGGKiaDKARYIDTHNRVSKEDEDIYKLRHDIJCKTSITQQPSKHRTDEELQPE^^ 
50 iraaVRGTLGSCSSSSECIiEDSTMGSVADTVARVIJlGCLENM^ 
QLSDHTVGVLFNNGAHMSIJiPDKKTVHrrAElJGQCSW 
TDIRRPRLYIJliQWIiKSDKAIJiMLFNDGTFQVNFyHDI^ 
SELKNRMEYALNMLIiQRCN 
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SEQIDNO:3 

GGCACCa03TTCG(mKrrAaTCGGCAa»GAGGau^ 
*3CCiaGGGG<rroGC3MK»GGCAGTGCGG<M 
CAGCCGCCAGa«X3UlAaTGTGCGAGCAGGCGCTGGGCAAG(^ 
COXaCCCCCCOCSAGGAATCGCAGCCACCTCAGTCCCAGGCa 

CCACCATTCGCACTCGGGGCCGGAGATCTCGCGGATiaTCGTCGACCCaM^^ 
GCAAAGTGCTCGGAAAGGGTGGCTTTXXaUUUmn^^ 

a«3AATTCTTC»TCATAAGCATGTJ«5TCa^GT^ 

TGGAATACTGCAGTJUSAAGGTCA^ 

TOTACCTCAGGCAGATIXnxSTCTC^^ 

AGGGAACTTTTTTATTAATGAAGCCATGGUUWn^AAAWS^^ 

TGGAACStf3USWW3GAGAACGATATGTt»TACCrCAA2^^ 

GGCTGTGAA.TCft(3AaVTrTGGGCCCTGGGCTGTGTAATGTA^^ 

TACAAATCTCAAAGAAACTTATAGGT<XaVTAAC3GGAAGCA^ 

®^TTTTTTTnXSU3GGCITa«rrcCGGACAGAC^ 
ATCAAGOrcaGCTAAGAAmcmAAGAAaGC^^ 



TCAATAACTCAGCAACCCaUSCAAACACAGGACaGATGAC^^ 
TCGAACACCCGCAGTACSAAAACaAGatfSCAGATTGG^ 

GCTOTAGCAGCWKSUnGAATGCCTTGAAGACAGTACaiTGCS^^ 
aSGGGATCTCTOGAAAACATGCCGQA^^ 

CACOVAATGGGTTGATTACTCTAACAAATATGGCTTTG^ 

TCAACAATGGTGCTCACATGAGCCnX:CTTCCAGACAAAAAAACAGTlX»W^ 
TCAGTTTTCCCaGCAACAGATGCTCCraAGCAATTT^ 



_^ ^ 'AGCTCC 

TTCAGTGGCTAAAATCraATAACSGCCCTAATGATGCTC^^ 

GATCATACa\AAAATCATCATCTGTAGCCAAAATGAAGAATACCTTCTCACCrACA^^ 
TAC^ACmCAGGCTCAOVVCT^ 

TGAACaTGCTOTACaJUGATGtAACTGAWM^ 

AGATCraOtfSGGAftCCCAAAAGAATCATCTAGAGTATXSP^^ 

TCCCCTXSrGGCCT<KrrGGACTGGGTGGAACaU3AACAG 

GAGTSAACCA6AATGCAGTTTTCCTTGAGATACCTCTTTTAAA 

ATOX^TTCTTJ^TOCTCTCTGnTOAGAGCAlTTCAGCCAGAGG^^ 

GGGAGGGAGAAGGCaGGJUGCTCCCATCnTOTOT 

AACTATGGCCATATATAATTTTTTTTCATTAAm 

ATAAACTTTTTATTTATTACAGCCCAAAGAGCAGTATTTATTA^^ 

TTAAACOrrTCGCAATAAAGAGTATGAAAACGCAAAAAAAAAAAAAAAAAA 
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What is daimed is: 

1. An isolated polypeptide selected from the group consisting of: 

(i) an isolated polypeptide comprising an amino acid sequence selected from the 
group having at least: 

5 (a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity 

to the amino acid sequence of SEQ ID NO:2 over the entire length of SEQ 
10 BD NO:2; 

(ii) an isolated polypeptide comprising the amino acid sequence of SEQ ID NO:2 

or 

(iii) an isolated polypq>tide which is the amino acid sequence of SEQ ID NO:2. 

15 2. An isolated polynucleotide selected from the group consisting of : 

(i) an isolated polynucleotide comprising a nucleotide sequence encoding a 
polypeptide that has at least 

(a) 70% identity; 

(b) 80% identity; 
20 (c) 90% identity; or 

(d) 95% identity; 

to the amino acid sequence of SEQ ID NO:2, over the entire length of SEQ ID 

NO:2; 

(ii) an isolated polynucleotide comprising a nucleotide sequence that has at least: 
25 (a) 70% identity 

SUBSTTTUTE SHEET (RULE 26) 
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(b) 80%idaitity; 

(c) 90% identity; or 

(d) 95% identity; 

over its entire length to a nucleotide sequence encoding the polypqrtide of SEQ ID 
5 NO:2; 

(iii) an isolated polynucleotide comprising a nucleotide sequence which has at least: 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 
10 (d) 95% identity; 

to that of SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 ; 

(iv) an isolated polynucleotide comprising a nucleotide sequence encoding the 
polypeptide of SEQ ID NO:2; 

(vi) an isolated polynucleotide which is the polynucleotide of SEQ ID NO: 1 ; or 
15 (vi) an isolated polynucleotide obtainable by screening an appropriate library under 

stringent hybridization conditions with a labeUed probe having the sequence of SEQ ID 
NO: 1 or a fragment thereof; 

or a nucleotide sequence complementary to said isolated polynucleotide. 



20 3. An antibody immunospecific for the polypeptide of claim 1. 



4. A method for the treatment of a subject: 

(i) in need of enhanced activity or expression of the polypeptide of claim 1 
comprising: 

25 (a) administeringtothesubjectatherapeuticaUy effective amount of an 

agonist to said polypeptide; and/or 

SUBSnTUTESHEEr(RULE26) 
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(b) providing to the subject an isolated polynucleotide comprising a 

nucleotide sequCTce encoding said polypeptide in a form so as to effect 
production of said polypeptide activity in vivo, ; or 

(ii) having need to inhibit activity or expression of the polypeptide of claim 1 
5 comprising: 

(a) administering to the subject a therapeutically effective amount of an 

antagonist to said polypeptide; and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the 

expression of a nucleotide sequence encoding said polypeptide; 

10 and/or 

(c) administering to the subject a therapeutically effective amount of a 

polypeptide that competes with said polypeptide for its ligand, 
substrate , or receptor. 



15 5, A process for diagnosing a disease or a susceptibility to a disease in a subject related 
to expression or activity of the polypeptide of claim 1 ui a subject comprising: 

(a) determining the presence or absence of a mutation in the nucleotide 
sequence encoding said polypeptide in the genome of said subject; and/or 

(b) analyzing for the presence or amount of said polypeptide expression in a 
20 sample derived from said subject. 



6. A method for screening to identify compounds which stimulate or which inhibit the 
function of the polypeptide of claim 1 which comprises a method selected finom the group 
consisting of: 

25 (a) measuring the binding of a candidate compound to the polypeptide (or to the 

cells or membranes bearing the polypeptide) or a fusion protein thereof by means 
of a label directly or indirectly associated with the candidate compound; 

SUBSTnUTESHEET (RULE 26) 
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(b) measuring the binding of a candidate compound to the polypq)tide (or to the 
cells or membranes bearing the polypqrtide) or a fusion protein thereof in the 
presrace of a labeled competitor; 

(c) testing whether the candidate compound results in a signal generated by 
activation or inhibition of the polypeptide, using detection systems appropriate to 
the cells or cell membranes bearing the polypq)tide; 

(d) mixing a candidate compound with a solution containing a polypeptide of 
claim 1, to form a mixture, measuring activity of the polypeptide in tiie mixture, 
and comparing the activity of the mixture to a standard; or 

(e) detecting the effect of a candidate compound on the production of mRNA 
encoding said jpolypcptide and said polypeptide in cells^ uang for instence, an 
ELISA assay. 



15 



7. An agonic or an antagonist of the polyp^tide of claim 1 . 



8. An expression system comprising a polynucleotide capable of producing a poIypq}tide of 
daim 1 when said expression system is present in a compatible host cell. 



9. A process for producing a recombinant host cell comprising transforming or 
transfecting a ceU witii tiie expression system of claun 8 such fliat die host cell, under 
appropriate culture conditions, produces a polypeptide comprising an amino acid seque 
having at least 70% identity to the amino acid sequence of SEQ ro NO:2 over tiie enti 
length of SEQ ID NO:2. 



25 10. Arecombinanthostcellproducedby the process of claim 9. 



SUBSnTUTESHEEr(RULE 26) 
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11. A membrane of a recombinant host cell of claim 10 expressing a polypeptide 
comprising an amino acid sequence having at least 70% identity to the amino acid 
sequence of SEQ ID NO:2 over the entire length of SEQ ID NO:2. 

12. A process for producing a polypeptide comprising culturing a host cell of claim 10 
under conditions sufficient for the production of said polypq>tide and recovering the 
polypeptide from the culture. 

13. An isolated polynucleotide selected form the group consisting of: 

(a) an isolated polynucleotide comprising a nucleotide sequence which has at least 70%, 
80%, 90%, 95%, 97% identity to SEQ ID NO:3 over the entire length of SEQ ID NO:3; 

(b) an isolated polynuclecdde comprising the polynucleotide of SEQ ID NO:3; or 

(c) thepolynucleotideof SEQIDNO:3. 
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SEQUENCE LISTING 
(1) GENERAL INFORMATION 

(i) APPLICANT: ANDERSON, KAREN 
JACKSON, JEFFREY 
HANSBURY, MICHAEL 
NERURKAR, SANDHYA 
ROSHAK, AMY 
BOUZYK, MARK 

(ii) TITLE OF THE INVENTION: HUMAN SERUM INDUCIBLE KINASE ( 

(iii) NUMBER OF SEQUENCES: 3 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Ratner & Prestia 

(B) STREET: P.O. Box 980 

(C) CITY: Valley Forge 

(D) STATE: PA 

(E) COUNTRY: USA 

(F) ZIP: 19482 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(B) FILING DATE: 20-AUG-1998 

(C) CLASSIFICATION: UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/056,112 

(B) FILING DATE: 20-AUG-1997 



(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Prestia, Paul F 

(B) REGISTRATION NUMBER: 23,031 

(C) REFERENCE/ DOCKET NUMBER: GH-70231 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 610-407-0700 

(B) TELEFAX: 610-407-0700 

(C) TELEX: 846169 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2783 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



GGCACGAGGT 
GGACGTGTGA 
GAGCTTTTGC 
CTGGGCAAGG 
TCGCAGCCAC 
CATTCGCACT 
TACTGCCGGG 
TTGACAAATA 
CATCAAAGGG 
GTAGTGCAGT 
TGCAGTAGAA 
TTCGATACTA 
TGCACAGAGA 
GGGACTTCGG 
GTACCCCAAA 
ACATTTGGGC 
CTACAAATCT 
CATTGCTGGC 
GGCCTAGTTT 
GACTGTCTTC 
ATTT CTTTAA 
TTGACACACA 
TGAAAAAGAC 
CACCTACCAC 
GGGATGCTAT 
GCCTTGAAGA 
GTCTGGAAAA 
AGTGGGTCAC 
ACCACACCGT 
AAACAGTTCA 
CTGAGCAATT 
ACCTCATGGA 
TCCTTCAGTG 
AGGTGAATTT 
TTCTCACCTA 
TGTCTGGCTG 
AAAGATGTAA 
GATCTACAGG 
GTACGAAAAC 
TACAGTTCTT 
CTGTTTTAAA 
CTGTTGAGAG 
GGAGAAGGGA 
GTAACTGTGA 
CTGGAAAAGT 
TTATTATCAA 
AACGCAAAAA 



TGGGTGCTAT 
CCGCGCCTAG 
GGACTATCAC 
GTTGCGGAGC 
CTCAGTCCCA 
CGGGGCCGGA 
GCAAAGTGCT 
ACAAAGTCTA 
7VAAAGATTGA 
TTTACCACTA 
GGCAATGGCT 
CCTCAGGCAG 
TCTCAAACTA 
TCTGGCAGCC 
TTATCTCTCT 
CCTGGGCTGT 
CAAAGAAACT 
TCCTGCCAAG 
GGATGACATC 
TAGCTGTTGT 
GAAAGCAGCT 
TAATAGAGTG 
TTCAATAACT 
CACAGTTGCC 
TCGGATGATA 
CAGTACCATG 
CATGCCGGAA 
CAAATGGGTT 
CGGTGTCCTT 
CTATTACGCA 
TATTAGTCAA 
TGGTGGAGAT 
GCTAAAATCT 
CTACCATGAT 
CATCAATGAG 
TTCATCAGAA 
CTGAAAGACT 
GAACCCAAAA 
AATTCCCCTG 
GACTTTGGAC 
AGGTTTTTCA 
CATTTCAGCC 
GGAAGCTCCC 
ACTATGGCCA 
GCATTCCTTG 
AATGTCTTTU 
AAT^AATVAAAA 



TCGGCACCAG 
GGGGTGGCAG 
CTACCAGCCA 
AGACTCGAAG 
GGCGCAAGTG 
GATCTCGCGG 
GGGAAAGGGT 
CGCCGCAAAA 
CAAAGAAATA 
CTTCGAGGAC 
CATATTTTGA 
ATTGTGTCTG 
GGGAACTTTT 
AGGCTAGAAC 
CCTGAAGTCC 
GTAATGTATA 
TATAGGTGCA 
CACTTAATTG 
ATTCGACATG 
CATACAGTTC 
GCTGCTCTTT 
TCTAAAGAAG 
CAGCAACCCA 
AGGTCTGGAA 
GTCAGAGGGA 
GGAAGTGTTG 
GCTGATTGCA 
GATTACTCTA 
TTCAACAATG 
GAGCTTGGCC 
GTGACGGTGC 
CTGCCTAGTG 
GATAAGGCCC 
CATACAAAAA 
GATAGGATAT 
TTAAAAAATC 
TTTCGAATGG 
GAATGATCTA 
TGGCCTGCTG 
AATCCAAGAG 
GACAATTTTG 
AGAGGACTTT 
ATGTTGTTTA 
TATATAATTT 
TTAATAAACT 
UCTTTGACCA 
AAA 



AGGCAAGGGT 
CGGGCAGTGC 
GCCGCCAGCA 
AAGAAGCGGC 
CCCCCGGCGG 
ATTATCGTCG 
GGCTTTGCAA 
ATTATTCCTC 
GAGCTTCACA 
AAAGAAAACA 
AAGCAAGAAA 
GACTGAAATA 
TTATTAATGA 
CCTTGGAACA 
TCAACAAACA 
CAATGTTACT 
TAAGGGAAGC 
CTAGTATGTT 
ACTTTTTTTT 
CAGATTTCCA 
TTGGTGGCAA 
ATGAAGACAT 
GCAAACACAG 
CACCCGCAGT 
CTCTTGGCAG 
CAGACACAGT 
TTCCCAAAGA 
ACAAATATGG 
GTGCTCACAT 
AATGCTCAGT 
TGAAATACTT 
TTACTGATAT 
TAATGATGCT 
TCATCATCTG 
CTACAACTTT 
GAATGGAATA 
ACCCTATGGG 
GAGTATGTTG 
GACTGGGTGG 
TGi\ACCAGAA 
CAGAAAGGTG 
GGAACTGTGA 
AAGGCTGTAA 
TTTTTCATTA 
TTTTATTTAT 
TTTTAAACCG 



GCGAGGACCA 
GGGGCGGCAA 
CCAAAATGTG 
CGCCGCAGCC 
CCCCTCACCA 
ACCCCACGAC 
AATGTTACGA 
ACAGCAGAGT 
GAATTCTTCA 
TTTACATTCT 
GGTGTTGACA 
CCTTCATGAA 
AGCCATGGAA 
CAGAAGGAGA 
AGGACATGGC 
AGGGAGGCCC 
AAGGTATACA 
GTCCAAAAAC 
GCAGGGCTTC 
CTTATCAAGC 
AAAAGACAAA 
CTACAAGCTT 
GACAGATGAG 
AGAAAACAAG 
CTGTAGCAGC 
GGCAAGGGTT 
GCAGCTGAGC 
CTTTGGGTAC 
GAGCCTCCTT 
TTTCCCAGCA 
TTCTCATTAC 
TCGAAGACCT 
CTTTAATGAT 
TAGCCAAAAT 
CAGGCTGACA 
TGCCCTGAAC 
ACTCCTCTTT 
AAGAAGATGG 
AACCAGAACA 
TGCAGTTTTC 
CATTGATTCT 
ATATACTTCC 
TTGGAGCAGC 
ATTTTTGAAG 
TACAGCCCAA 
TTGGCAATAA 



CGGCCGGCTC 60 

GGCGACCATG 120 

CGAGCAGGCG 180 

CCCCGAGGAA 24 0 

CCATCACCAC 300 

TGGGAAGCGC 360 

GATGACAGAT 420 

AGCTAAACCT 480 

TCATAAGCAT 540 

CTTGGAATAC 600 

GAGCCAGAAG 660 

CAAGAAATCT 720 

CTAAAAGTTG 780 

ACGATATGTG 840 

TGTGAATCAG 900 

CCATTTGAAA 960 

ATGCCGTCCT 1020 

CCAGAGGATA 1080 

ACTCCGGACA 1140 

CCAGCTAAGA 1200 

GCAAGATATA 1260 

AGGCATGATT 1320 

GAGCTCCAGC 138 0 

CAGCAGATTG 1440 

AGCAGTGAAT 1500 

CTTCGGGGAT 1560 

ACATCATTTC 1620 

CAGCTCTCAG 1680 

CCAGACAAAA 174 0 

ACAGATGCTC 1800 

ATGGAGGAGA 1860 

CGGCTCTACC 1920 

GGCACCTTTC 1980 

GAAGAATACC 2040 

ACTCTGCTGA 2100 

ATGCTCTTAC 2160 

TCCACTGTGA 2220 

ACATGTGGTG 2280 

GGCTAAGGCA 234 0 

CTTGAGATAC 2400 

TT^AATTCTCT 2460 

TGAAGGGGAG 2520 

TTTTGGCTGC 2580 

ATACTTGTGG 2640 

AGAGCAGTAT 2700 

AGAGTATGAA 27 60 
2783 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 685 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS ; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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Met Glu Leu Leu Arg Thr He Thr Tyr Gin Pro Ala Ala Ser Thr Lvs 

5 10 15 

Met Cys Glu Gin Ala Leu Gly Lys Gly Cys Gly Ala Asp Ser Lys Lys 

Lys Arg Pro Pro Gin Pro Pro Glu Glu Ser Gin Pro Pro Gin Ser Gin 

35 40 45 

Ala Gin Val Pro Pro Ala Ala Pro His His His His His His Ser His 

55 ,60 
Ser Gly Pro Glu He Ser Arg He He Val Asp Pro Thr Thr Gly Lys 
Di> 70 75 

Arg Tyr Cys Arg Gly Lys Val Leu Gly Lys Gly Gly Phe Ala Lys lys 

85 90 - ' 



Tyr Glu Met Thr Asp Leu Thr Asn Asn £ys Val Tyr Ala Ala Lys He 
■'^ 100 105 110 

He Pro His Ser Arg Val Ala Lys Pro His Gin Arg Glu Lys He Asp 
lis 120 125 ^ 

Lys Glu He Glu Leu His Arg He Leu His His Lys His Val Val Gin 

i-»0 135 140 

Phe Tyr His Tyr Phe Glu Asp Lys Glu Asn He Tyr He Leu Leu Glu 

155 160 
Tyr cys Ser Arg Arg Ser Met Ala His He Leu Lys Ala Arg Lys Val 

165 170 ,75 

Leu Thr Glu Pro Glu Val Arg Tyr Tyr Leu Arg Gin He Val Ser Gly 
^ 180 185 190 

Leu Lys Tyr Leu His Glu Gin Glu He Leu His Arg Asp Leu Lys Leu 

200 205 
Gly Asn Phe Phe He Asn Glu Ala Met Glu Leu Lys Val Gly Asp Phe 

•^10 215 220 

Gly Leu Ala Ala Arg Leu Glu Pro Leu Glu His Arg -Arg Arg Thr He 

230 235 240 

cys Gly Thr Pro Asn Tyr Leu Ser Pro Glu Val Leu Asn Lys Gin Gly 

245 250 255 

His Gly Cys Glu Ser Asp He Trp Ala Leu Gly Cys Val Met Tyr Thr 

260 265 270 

Met Leu Leu Gly Arg Pro Pro Phe Glu Thr Thr Asn Leu Lys Glu Thr 
275 280 285 

^9 Arg Glu Ala Arg Tyr Thr Met Pro Ser Ser Leu Leu 

„ , 295 300 

Ala Pro Ala Lys His Leu He Ala Ser Met Leu Ser Lys Asn Pro Glu 

* * 320 
Asp Arg Pro Ser Leu Asp Asp He He Arg His Asp Phe Phe Leu Gin 

^25 330 335 

Gly Phe Thr Pro Asp Arg Leu Ser Ser Ser Cys Cys His Thr Val Pro 

Asp Phe His Leu Ser Ser Pro Ala Lys Asn Phe Phe Lys Lys Ala Ala 

•^^5 360 355 

Ala Ala Leu Phe Gly Gly Lys Lys Asp Lys Ala Arg Tyr He Asp Thr 

His Asn Arg Val Ser Lys Glu Asp Glu Asp He Lys Leu Arg His 

» T , 395 400 

Asp Leu Lys Lys Thr Ser He Thr Gin Gin Pro Ser Lys His Arg Thr 

405 410 415 

Asp Glu Glu Leu Gin Pro Pro Thr Thr Thr Val Ala Arg Ser Gly Thr 

^20 425 430 

Pro Ala Val Glu Asn Lys Gin Gin He Gly Asp Ala He Arg Met He 

440 445 
Val Arg Gly Thr Leu Gly Ser Cys Ser Ser Ser Ser Glu Cys Leu Glu 

455 460 
Asp Ser Thr Met Gly Ser Val Ala Asp Thr Val Ala Arg Val Leu Ara 

470 475 480 
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Gly 

Leu 

Lys 

Phe 

His 
545 
Ala 

His 

Thr 

Asp 

Phe 
625 
Tyr 

Leu 

Met 



Cys Leu Glu Asn Met Pro Glu Ala 
485 

Ser Thr Ser Phe Gin Trp Val Thr 
500 505 
Tyr Gly Phe Gly Tyr Gin Leu Ser 

515 520 
Asn Asn Gly Ala His Met Ser Leu 
530 535 
Tyr Tyr Ala Glu Leu Gly Gin Cys 
550 

Pro Glu Gin Phe lie Ser Gin Val 
565 

Tyr Met Glu Glu Asn Leu Met Asp 
580 585 
Asp lie Arg Arg Pro Arg Leu Tyr 

595 600 
Lys Ala Leu Met Met Leu Phe Asn 
610 615 
Tyr His Asp His Thr Lys lie lie 
630 

Leu Leu Thr Tyr lie Asn Glu Asp 
645 

Thr Thr Leu Leu Met Ser Gly Cys 
660 665 
Glu Tyr Ala Leu Asn Met Leu Leu 
675 680 



Asp Cys 
490 

Lys Trp 

Asp His 

Leu Pro 

Ser Val 
555 
Thr Val 

570 

Gly Gly 

Leu Leu 

Asp Gly 

lie Cys 
635 
Arg He 
650 

Ser Ser 
Gin Arg 



He Pro Lys 

Val Asp Tyr 
510 

Thr Val Gly 

525 
Asp Lys Lys 
540 

Phe Pro Ala 

Leu Lys Tyr 

Asp Leu Pro 
590 

Gin Trp Leu 
605 

Thr Phe Gin 
620 

Ser Gin Asn 

Ser Thr Thr 

Glu Leu Lys 
670 

Cys Asn 
685 



Glu Gin 
495 

Ser Asn 

Val Leu 

Thr Val 

Thr Asp 
560 
Phe Ser 

575 

Ser Val 

Lys Ser 

Val Asn 

Glu Glu 
640 
Phe Arg 
655 

Asn Arg 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2789 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



GGCACGAGGT 

GGACGTGTGA 

GAGCTTTTGC 

CTGGGCAAGG 

TCGCAGCCAC 

CATTCGCACT 

TACTGCCGGG 

TTGACAAATA 

CATCAAAGGG 

GTAGTGCAGT 

TGCAGTAGAA 

GTTCGATACT 

TTGCACAGAG 

GGGGACTTCG 

GGTACCCCAA 

GACATTTGGG 

ACTACAAATC 

TCATTGCTGG 

CGTCCCAGTT 

AGACTGTCTT 

AATTTCTTTA 

ATTGACACAC 



TGGGTGCTAT 

CCGCGCCTAG 

GGACTATCAC 

GTTGCGGAGC 

CTCAGTCCCA 

CGGGGCCGGA 

GCAAAGTGCT 

ACAAAGTCTA 

AAAAGATTGA 

TTTACCACTA 

GGTCAATGGC 

ACCTCAGGCA 

ATCTCAAACT 

GTCTGGCAGC 

ATTATCTCTC 

CCCTGGGCTG 

TCAAAGAAAC 

CTCCTGCCAA 

TGGATGACAT 

CTAGCTGTTG 

AGAAAGCAGC 

ATAATAGAGT 



TCGGCACCAG 
GGGGTGGCAG 
CTACCAGCCA 
AGACTCGAAG 
GGCGCAAGTG 
GATCTCGCGG 
GGGAAAGGGT 
CGCCGCAAAA 
CAAAGAAATA 
CTTCGAGGAC 
TCATATTTTG 
GATTGTGTCT 
AGGG7VACTTT 
CAGGCTAGAA 
TCCTGAAGTC 
TGTAATGTAT 
TTATAGGTGC 
GCACTTAATT 
CATTCGACAT 
TCATACAGTT 
TGCTGCTCTT 
GTCTAAAGAA 



AGGCAAGGGT 

CGGGCAGTGC 

GCCGCCAGCA 

AAGAAGCGGC 

CCCCCGGCGG 

ATTATCGTCG 

GGCTTTGCAA 

ATTATTCCTC 

GAGCTTCACA 

AAAGAAAACA 

AAAGCAAGAA 

GGACTGAAAT 

TTTATT/U\TG 

CCCTTGGAAC 

CTCAACAAAC 

ACAATGTTAC 

ATAAGGGAAG 

GCTAGTATGT 

GACTTTTTTT 

CCAGATTTCC 

TTTGGTGGCA 

GATGAAGACA 



GCGAGGACCA 

GGGGCGGCAA 

CCAAAATGTG 

CGCCGCAGCC 

CCCCTCACCA 

ACCCCACGAC 

AATGTTACGA 

ACAGCAGAGT 

GAATTCTTCA 

TTTACATTCT 

AGGTGTTGAC 

ACCTTCATGA 

AAGCCATGGA 

ACAGAAGGAG 

AAGGACATGG 

TAGGGAGGCC 

CAAGGTATAC 

TGTCCAAAAA 

TGCAGGGCTT 

ACTTATC7>JVG 

AAAAAGACAA 

TCTACAAGCT 



CGGCCGGCTC 
GGCGACCATG 
CGAGCAGGCG 
CCCCGAGGAA 
CCATCACCAC 
TGGGAAGCGC 
GATGACAGAT 
AGCTA?ACCT 
TCATAAGCAT 
CTTGGAATAC 
AGAGCCAGAA 
ACAAGAAATC 
ACTAAAAGTT 
AACGATATGT 
CTGTGAATCA 
CCCATTTGAA 
AATGCCGTCC 
CCCAGAGGAT 
CACTCCGGAC 
CCCAGCTAAG 
AGCAAGATAT 
TAGGCATGAT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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1380 
1440 
1500 



TTGAAAAAGA CTTCAATAAC TCAGCAACCC AGCAAACACyv GGACAGATGA GGAGCTCCAG 
CCACCTACCA CCACAGTTGC CAGGTCTGGA ACACCCGCAG T^A^cS gS^S^T 
GGGGATGCTA TTCGGATGAT AGTCAGAGGG ACTCTTGGCA GCTGTAgS^ S^SSS 

TGCCTTGAAG ACAGTACCAT GGGAAGTGTT GCAGACACAG TGGCAAgS? S?SggSJ ISfin 

5 tgtctggaaa acatgccgga agctgattgc attcccaaag agcagctSg iltn 

CAGTGGGTCA CCAAATGGGT TGATTACTCT AACAAATATG GCTTTGGGTA ^JtctS llll 

GACCACACCG TCGGTGTCCT TTTCAACAAT GGTGCTCACA TGAGCCTCCT tSJSSS JIfS 

AAAACAGTTC ACTATTACGC AGAGCTTGGC CAATGCTCAG TTtJccSS SSSSJ^ llta 

CCTGAGCAAT TTATTAGTCA AGTGACGGTG CTGAAATACT TTTCTCATTA cJS^^G^G ^ lln 

^^^"^l^^ ATGGTGGAGA TCTG<:CTAGT GTTACTGAtI TT^S^S . SggS^? lltn 

^l^^l^^l G'^CTAAAATC TGATAAGGCC CTAATGATGC TCTTTAATGA TGgScCTt5 lllo 
CAGGTGAATT TCTACCATGA TCATACAAAA ATCATCATPT rTar-AVri^ 

CTTCTCACCT ACATCAATGA GGATaSJJJ ^cSSJcS JSggSS^ JSJSSSg litl 

ATGTCTGGCT GTTCATCAGA ATTAAAAAAT CGAATGGAAT ATGCCCT^ SJsScSS fv22 

15 CAAAGATGTA ACTGAAAGAC TTTTCGAATG GACCCTATGG GACTCCTCTT SJSSSS lltn 

r^I^™^ GGAACCCAAA AGAATGATCT AGAGTATGTT GA^GAAGaIg ScSctGG? lllo 

Irl^^ SScSgS ^ir?llnl ''^^^<^^ gaaccagaKc SI^tSIgc llTo 

ATACAGTTCT TGACTTTGGA CAATCCAAGA -GTGAACCAGA- ATGCAGti-TT rrTTrara-^ o/inW 

9n ^nl'^ll'^ AAGGTTTTTC AGACAATTTT GCAGAaS^T gSSIJII 6 SS^^C 2 liS 

20 TCTGTTGAGA .GCATTTCAGC. CAGAGGACTT TGGAACTGTG AATAT^Tic CTrt^rr^rf i^fn 

GGGAGAAGGG AGGAAGCTCC^.CyVTGTTGtTT 'AAAGGCTGTA^- 

25 . ji^^ 
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